patients with additional cardiac anomalies had atypical AVSD, an unusual QRS axis, or unusual movement in the QRS loop. Conclusions-The atypical morphology, supposedly related to the degree of posteroinferior displacement of the conduction system, was one of the causes of unusual movement of the QRS loop in AVSD. (Br Heart3J 1993; 70:180-184) The anatomical features of atrioventricular septal defect (AVSD) are a common atrioventricular junction guarded by a five leaflet valve, an unwedged position of the subaortic outflow tract, and an inlet/outlet disproportion of the ventricular mass.' 2 Left axis deviation in the mean frontal QRS plane is believed to be associated with posteroinferior displacement of the atrioventricular conduction system as a result of these anatomical features. 35 We have, however, encountered patients with atypical morphology (atypical AVSD), whose features are a well formed atrial septum, a milder downward displacement of the atrioventricular valves, and a shorter length of the ostium primum defect (figs 1 and 2).
In this study we clarified the clinical findings of atypical AVSD, including its electrocardiographic patterns.
Patients and methods A total of 144 patients with atrioventricular septal defect with usual arrangement were studied at this institute between December 1977 and September 1992. In 66 cases the patients were male and 78 female. Ages ranged from newborn to 72 years, four patients being more than 60 years old. Patients with a heterotaxic heart were excluded from this study. In the patients who did not undergo the intracardiac repair the diagnosis was based on echocardiographic and angiographic findings. Fifty three patients had an ostium primum defect with a three leaflet left atrioventricular valve (incomplete form), and 76 patients had superior and inferior bridging leaflets with both interventricular and interatrial communications (complete form). The remaining 15 patients had a bridging leaflet but no interventricular communication. Fourteen patients also had pulmonary stenosis, five coarctation of the aorta, and two a hypoplastic left ventricle. Sixty two patients had Down's syndrome.
Nine patients had morphological features consistent with atypical AVSD, the remaining 135 showing features of the typical form. To clarify the differences between these two types we compared (a) morphological features and haemodynamic stress, (b) relation to Down's syndrome, (c) electrocardiographic and vectorcardiographic findings, and (d) postoperative course.
Results

MORPHOLOGICAL FEATURES AND HAEMODYNAMIC STRESS
Of the nine patients with atypical AVSD, five had the complete type and four the incomplete type (table). We found three detailed morphological features of atypical AVSD.
(1) In an echocardiogram, a well formed atrial septum seemed to connect normally with the atrioventricular valves during the systolic phase (figs 3 and 4) . In typical AVSD, the defect was large enough to be (2) Deficiency of the ventricular inlet septum, which was measured by echocardio- Typical AVSD graphy, was milder than that in typical AVSD (figs 3 and 4).
(3) The length of the ostium primum defect was shorter than that in typical AVSD (fig 2) .
In patients with the incomplete form of atypical AVSD right ventricular pressure was almost normal (table) . None of the twenty one patients with associated cardiac abnormalities had any features of atypical AVSD.
RELATION TO DOWN'S SYNDROME Seven out of nine (78%) patients with atypical AVSD had Down's syndrome (table) compared with 55 out of 135 (41%) patients with typical AVSD (p < 0 05).
ELECTROCARDIOGRAPHIC AND VECTORCARDIOGRAPHIC FINDINGS
All nine patients with atypical AVSD had a mean frontal QRS axis ranging from 0 to + 179 in an electrocardiogram (figs 5, 6 and 7). In contrast, only six patients (4%) with typical AVSD had an unusual QRS axis (p < 0 01). Figure 7 shows the QRS patterns in patients with atypical AVSD in a Frank vectorcardiogram. The eight patients had an initial left inferior movement in the frontal loop, of which five (63%) showed a clockwise rotation. The left sagittal loop moved counterclockwise in seven patients (88%). Of 119 patients with typical AVSD, however, 20 (17%) had an initial left inferior movement in the frontal loop, of which eight (7%) showed a clockwise rotation. The left sagittal loop moved counterclockwise in 22 patients (18%). These differences were significantly different between the two groups (p < 0 01). Movement of the horizontal loop reflected the degree of right ventricular hypertrophy and showed the same patterns in the two types of AVSD. None of the twenty one patients with associated cardiac abnormalities showed either the unusual mean frontal QRS axis or the atypical QRS movement in a vectorcardiogram. plete form) underwent the same operation for intracardiac repair as the patients with typical AVSD. In the complete form a ventricular patch was sutured underneath the bridging leaflets without cutting the leaflets or chordae tendineae. The ostium primum defect was closed with another patch. In four cases (two with the complete form and two with the incomplete form) the coronary sinus was placed in the right atrium and in the remaining three cases in the left atrium. After the operation four patients had a complete right bundle branch block, but none had complete heart block. The incidence of the risk of damage to the conduction system was not significantly different between the two types.
Discussion
The electrocardiographic findings of AVSD are a left axis deviation in the frontal plane, with most axes directing northwest in the None of the patients with atypical AVSD had complete heart block after cardiac repair. We suggest that the ordinary surgical procedures for AVSD are effective for this atypical morphology because the risk of damage to the atrioventricular node and the penetrating bundle remains low.
In conclusion, we encountered nine patients with an atypical form of atrioventricular septal defect characterised by a well formed atrial septum, a milder downward displacement of the atrioventricular valves, and a shorter length of the ostium primum defect. This atypical morphology was one of the causes of the unusual QRS axis, which may be related to the degree of posteroinferior displacement of the conduction system. Most of the patients had Down's syndrome. Further examination of the anatomy and electrophysiology of the conduction system should clarify the cause of the unusual QRS axis in this disorder.
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